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cyclin D 
binding toRb 17 
cyclin-dependent protein kinases 
see CDKs 
cytochrome f 387 
cytokines 
signalling, JAK tyrosine kinases 
in 207-211 
suppressing apoptosis 355 
cytokinesis 
Schizosaccharomyces pombe 
96-101 
cytoplasmic domains 


ineggs 166-171 

pollen development 134 
cytoskeletal proteins 

aciculin 419 
cytosolic pH gradient 

tip growth 157 
cytostatic factor 46 
cytotoxic T cells (CTLs) 397 


D 
daf-1 gene 175 
DEAD box proteins 271-274 
DEAD box motifs 271 
DER gene 392 
diapedesis 329-332 
diphtheria toxin activation 
furin involvement 114 
DNA polymerase 5 251 
DNA repair 24-26 
transcription factor b (TFIIH) 
in 158 
DNA replication 48-51 
‘factories’ 50-51 
licensing factors 160-165 
mobile/immobile DNA 
polymerases 48-51 
monitoring 25-26 
suppression via Mos function 
281 
SV40 250-254 
DNA synthesis 
epidermal growth factor 
receptor 388 


DNA triplet repeats 
nucleosome assembly at 
356 
DnaA initiator protein 77 
DNase! 39-40 
DNase Il 40 


Dp71 apo-dystrophin 20-21 
Dp116 apo-dystrophin 20-21 
dpp gene 390, 391 
Drosophila 
cell death genes 395 
eye, early pattern formation 
389-393 
integrins 8, 356 
profilin function 243 
dual-specificity phosphatase 61 
dystrophin 
expression in brain 19-20 
similarities to cytoskeletal 
proteins 19-22 
dystrophin-related proteins 
19-22 


E 
E2F1 

autoregulatory control 355 
EGFR signal transduction 


pathway 
Salmonella 198 
eggs 
cytoplasmic domains 
166-171 
elF-4A protein 271, 272 
endocytosis 


without clathrin 275-277 
endodeoxyribonucleases 

apoptosis-specific 37-40 
endoplasmic reticulum (ER) 

domain structure 92 


export from 200 
mRNA targeting 91-95 
protein export from 313 
TAPs 311-313 
unfolded proteins in 56-60 
endosomal sorting motifs 
292-296 
endosomes 
membrane protein targeting 
to 292-297 
epidermal growth factor receptor 
(EGFR) 294, 388 
epidermal nevus 323 
epidermolysis bullosa simplex 
322-323 
epidermolytic hyperkeratosis 
322-323 
epidermolytic palmoplantar 
keratoderma 323 
epsialin 103 
ER see endoplasmic reticulum 
ER-to-Golgi transport 
Saripin 158 
ERp72 56 
Euglp 56 
exine 133 
exocytic fusion 1-3 
exocytosis 339-341 
clostridial neurotoxins 
179-184 
fusion pore in 1-3 
kiss-and-run mechanism 1-3 
regulated 121-122 
extracellular matrix proteins 
integrin-recognition motif 
256-261 
eyagene 389, 390, 392 


F 
Fas/APO-1 244, 396-397, 
421-426 
Fe-S cluster 82, 83 
ferritin MRNA translation 
NO regulating 84-85 
fibronectin 
knockout 157 
RGD-dependent 
integrin-ligand interaction 
257-258 
flagella 
Ca?+-regulated movement 
305-310 
kinesin-like proteins 
236-239 
fluorescence microscopy 
standing-wave excitation 
262-265 
focal adhesion kinase (p125*A) 
102-103 
fungal attack of fruit 
signals 388 
furin proprotein convertase 
recycling 114 
fusion pore 
in exocytosis 1-3 


G 
G-protein-coupled receptors 
232-233 
G1 cyclin-dependent kinases 80 
G1-S transition 
pRb in 15-18 


G2-M transition 
cdc2 intracellular localization 
at 204 
gap junctions 26-29 
carcinogenesis and 29 
molecular probes 29 


Gaslp/Gppip 45 
GDF-3 172 
GDF-9 172 


gene expression 
cell-cycle-specific 78-79 
Glh-1 protein 273 
glucan—mannoprotein complexes 
42-43 
GLUT-4 292-293 
internalization mechanism 
124-125 
translocation, insulin 
stimulating 120-125 
glutathione S-transferases 248 
Golgi lipid gradient 350-351 
gp210 127, 359 
GPI (glycosylphosphatidylinositol) 
in yeast cell-wall assembly 
42-45 
GPI-linked proteins 
caveolin and 231-232 
GPllbilla integrin 
ligand binding 379-382 
granzyme B 
in celldeath 397 
Grb3-3 
apoptosis 280 
growth factors 
and extracellular matrix 
302-303 
membrane anchoring 
302-303 
GRP78 see BiP/GRP78 
GRP94 56 
GTPase 
in exocytosis 341 
Ran/TC4 nuclear protein 
import 47 
GxGKT motif 273 


H 
H,O, 
metabolism in plants 
336-337 
as plant ‘immune response’ 
mediator 81 
haemagglutinin 339 
haematopoietic cell phosphatase 
75, 429 
heat-shock proteins 
protecting ATP-deprived cells 
193-195 
see also individual proteins 
heparan sulphate 
proteoglycans 
matrix tethering 302 
hh gene 390, 391, 392 
high endothelial venules 
327-328 
HIV 
Fas/APO-1 425 
HMG-COA reductase gene 92 
hnRNA transcripts 
perichromatin fibrils 86-89 
hnRNP K protein 243 
HPC-1 (syntaxin) 179-184 


hsc73 139 
hsp27 
in ATP-deprived cells 195 
phosphorylation 420 
hsp70 
in ATP-deprived cells 194, 195 
hsp90 
in ATP-deprived cells 195 
hydrogen peroxide 
amyloid 8 protein toxicity 


319 
ICAM-1 103, 329, 330 
binding sites 379, 380 
ICAM-2 329 
IFN signalling 


via JAK family members 210 
IFN-y 

in transepithelial migration 6 
immune response, plant 
immune system 

apoptosis-associated genes 


395 
immunoglobulins 
mutated 92 


indole-3-acetic acid 245 
influenza haemagglutinin 339 
inhibins 174 
inositol 
phospholipid biosynthesis 58 
inositol (1,4,5)-triphosphate 
cyclic increases 244 
receptor 431 
insulin 
downstream effects, ISR1 in 
118 
stimulating GLUT-4 
translocation 120-125 
stimulating recycling 
123-124 
insulin receptor substrate 1 
115-118 
integral membrane proteins 
127-130 
integrins 
as knockout 157 
Qg Subunit 81 
a,, adenovirus internalization 
receptors 52-55 
cadherin interaction 201 
collagen interaction 
258-260 
cytoplasmic domains 
109-112 
Drosophila 8, 356 
intracellular ligands for 
111-112 
laminin interaction 260-261 
ligand interaction 256-261, 
379-382 
signalling 102-103 
subunit structures 256-257 
in transepithelial migration 
5-6 
VCAM-1 recognition 329 
vitronectin-binding 53 
interchromatin granules 87-88 
interchromosomal channel 
network 35-37 
intermediate filaments 


chaperones 159 
function 324 
genetic disease 321-325 
vimentin 
cholesterol transport 
149-151 
intracellular ‘immunization’ 280 
intracisternal granules 92 
InvA pathogen 241 
invasion plasmid antigens 241 
gene 
encoding protein kinase 
57-58 
membrane location 57 
iron regulatory protein 83-85 
ischaemia 
and heat-shock proteins 193 


J 
JAK tyrosine kinases 383 


in cytokine signalling 207-211 
JH1 domain 208, 209 
JH2 domain 208, 209 


K 

K5 gene 321-323 

K14 gene 321-323 

KAR2 gene 56 

Kar3p 239 

KDEL ER retention signal 247 

keratin 
genetic diseases 321-324 
mutation sites 323-324 

keratinocyte terminal 
differentiation 201 

kinesin-like proteins 
in Chlamydomonas flagella 

236-239 

Kiplp 239 

‘kiss-and-run’ mechanism in 
exocytosis 1-3 

KLP1 gene 236 


Krelp 45 

L 

Lchains 180-182 
laminin 


integrin interactions 260-261 
laminin 1 
multidomain structure 260 
lamins 
binding to chromosomes 316 
in nuclear envelope 
reassembly 314-318 
Xenopus 314 
LAP 1 127, 128 
LAP 2 127,128 
LcrD pathogen 241 
Leishmania tarentolae 
mitochondrial tRNA 
283-284 
leukotriene D, 197 
LFA-1 integrin 102 
ligand binding 379-382 
LGP120 142 
licensing factor 
DNA replication 160-165 
LIMP Il 293 
lipids 
plasma membrane 
350-353 
retrograde traffic 81 


all 


second messengers 219-223 
lipoprotein 
cholesterol 149-151 
low-density lipoprotein receptor 
294 
lymphocyte vascular adhesion 
protein (L-VAP-2) 103 
lymphocytes 
recirculation and homing 
326-332 
lysophosphatidic acid (LPA) 
213-218 
lysosomal acid phosphatase 
293 
lysosomal cholesterol 
storage and transport 
366-367 
lysosomal sorting motifs 292, 
296 
lysosomes 
cytosolic protein transport 
into 139 
membrane protein targeting 
to 292-297 


M 
M phase 437 
mcl-1 gene 400 
MCM2-3-5 proteins 160-165 
homologues 163-164 
macroautophagy 140-142 
mad-cow disease 10 
Manduca sexta 
cell death genes 395 
mannoprotein—glucan complexes 
42-43 
mannose-6-phosphate receptor 
365 
MAP kinase 197, 199, 420 
metaphase arrest 46 
Raf-MAP-kinase cascade 215 
RTK-induced activation 
409-412 
MAP kinase cascade 243, 
347-349 
MAP kinase kinase kinase 
(MAPKKK) 80 
MAP kinase phosphatase 62, 75 
MAP-2 protein 91 
MAPKAP kinase-2 420 
MARCKS 
regulation by PKC . 225-226 
mast cells 
exocytosis 1 
maturation-promoting factor 
(MPF) 46, 202, 404 
see also p34, p34<4«2 
MDCK cells 
clathrin-independent 
endocytosis 276 
meiosis 
pollen 132-137 
melanoma 
cell adhesion molecules and 
103 
membrane proteins 
targeting to endosomes/ 
lysosomes 292-297 
membrane ruffles 196 
metal-ion-binding sites 
381-382 
metaphase arrest 


MAP kinase 46 
MHC class | molecules 
TAP association 312 
microautophagy 139-140 
B>-microglobulin 
TAP association 312 
mitochondria 
RNA import into 282-286 
mitotic regulation 
weel—cdc25 system 
202-206 
see also p34, p34<42, 
maturation promoting 
factor 
MO15 protein kinase 419 
morphogenetic furrow 
(Drosophila) 389 
Mos 46 
DNA replication suppression 
281 
MPF see maturation promoting 
factor 
mpk-1 (sur-1) gene 412 
MPM-2 epitope kinase 203 
mRNA 
ferritin, NO regulating 
84-85 
localization 9, 91-92 
pre-mRNA processing 87, 
89, 35-37 
splicing components, 
organization in nucleus 
36-37 
targeting to endoplasmic 
reticulum 91-95 
‘tracks’ 36 
transport, nucleocytoplasmic 
278-279 
Vg1, delocalization 387 
multistep adhesion cascade 
328-329, 330 
Munc-18 protein 184 
muscular dystrophies 
gene mutations 19-22 
MxiA protein 241 
myogenic cell lines 281 
Myo2p 
calmodulin interaction 
113 
myosin 
in ATP-deprived cells 194 


N 
N-formyl peptides 5 
in neutrophil movement 5 
nerve growth factor (NGF) 
383-385 
neurite retraction 
LPA inducing 217 
neuronal differentiation 
PTPase role 73-74 
neuronal exocytosis 
tetanus/botulinal toxins 
inhibiting 179-184 
neurotoxins 
clostridial 179-184 
neurotransmitter release 1-3 
quantal, from early 
endosomes 155-156 
neurotrophic factors 
signal transduction 
383-386 


neutrophil transmigration 
endothelial/epithelial 
contrast 7 
neutrophil-epithelial interactions 
4-7 
neurotrophins 
receptors 383-384 
NGF see nerve growth factor 
NIT1 300 
nitric oxide 
post-transcriptional cellular 
iron control 82-85 
NLSs see nuclear localization 
sequences 
NO synthase 82 
NOP1 46 
NOP2 46 
Notch gene 392 
NP-C gene 365-368 
NSF (N-ethylmaleimide-sensitive 
factor) 184 
NSP1 363 
NUC-18 
in apoptosis 38-39 
nuclear envelope 
disassembly in mitosis 
128-129 
integral membrane proteins 
127-130 
precursor vesicles 314-316 
reassembly 129-130, 
314-318 
nuclear localization sequences 
nucleolar proteins binding 
414-417 
nuclear pore complex proteins 
46, 357-364 
repeat motifs 359 
nuclear pore membrane proteins 
127-130 
nucleocytoplasmic mRNA 
transport 278-279 
nucleolar proteins 
binding NLSs 414-417 
nucleosome assembly 
at DNA triplet repeats 356 
nucleotide-excision repair 24 
NUP100 364 


NUP107 362 
NUP116 363, 364 
NUP145 363 


NUP153 362, 363 
NUP180 362, 363 
NUP214 362, 363 
nur77 
as cell death gene 
395-396 


Oo 
oncogenesis 
bcl-2 gene 400-401 
O-linked GIcNAc 
nuclear pore complex proteins 
363 
oocytes 
cytoplasmic domains 
166-167 
optical sectioning microscopy 
262-265 
ORC complex 254 
otefin 127 
oxidative stress 373 


= 


oxygen radicals 
in apoptosis 373 
free, metabolism, Bcl-2 and 
402 


P 
p21 80 
p28 
in mitosis 101 
p34 
in cytokinesis 
in mitosis 101 
see also p34«42, maturation 
promoting factor 
p34cdc2 
apoptosis and 201 
cyclin B complex, regulation 


100 


by cdc25 63 
p40 437 
p53 
apoptosis 356 


inhibiting radiation-induced 
celldeath 396 
tumour suppression 80 


p58 127,128 

p62 345, 346, 362 
p80 88 

p100 437 


p125FAK (focal adhesion kinase) 
102-103 

p260 362, 363 

pair-rule genes 93 

Paramecium 
Ca?+ channels in cilia 305-306 

PDI/ERp59 56 

PDII gene 56 

PECAM-1 (CD31) 329 

peptidyl-prolyl cis—trans 
isomerase 56 

perforin 


calreticulin association 154 

in celldeath 397 
perichromatin fibrils 86-89 
pH changes 

in apoptosis 373 


Phaseolus vulgaris 

mitochondrial tRNA 282-283 
phenylalanine 335, 335-336 
phosphatidylcholine 

internalization 81 
phospholipases 219-223 

PLC 220-221 

PLD 221 
phospholipid-transfer protein 

sensor role 113 
phospholipids 

biosynthesis 58 

see also lysophosphatidic acid 


phosphorylation 
in cytokinesis 100 
integrins 102-103 
Src 74 


see also tyrosine phosphorylation 
plasma membrane 
caveolae 231-235 


lipid composition 350-353 

Raf activation in 348-349 
pollen 132-137 

stigma recognition 135 
pollen tube 136-137 
poly(A)* RNA_ 87, 88, 89 
POM121 127, 359 


POM152 359, 363 
potocytosis 231 
pRb 15-18 
prion diseases 
profilin 243 
programmed cell death see 
apoptosis 
protein degradation 
lysosome-mediated 139-143 
protein disulphide isomerase 56 
protein electrophoresis 
two-dimensional 439-441 
protein kinase C 223-227 
activation 223-224 
disease and 226 
lipid-binding domains 
223-224 
regulating apoptosis 371 
protein oligomerization 
inTGN 8 
protein phosphatases 
inhibitors 62 
new 62 
regulation 61-62 
RNA splicing 63 
signalling cascade 63 
see also protein phosphatase 
2A, protein tyrosine 
phosphatase cdc25 
protein phosphatase 2A 251, 
287-291 
cell transformation 289 
mutants 289-290 
Structures 287-288 
protein phosphorylation 
controlling S¥V40 DNA 
replication 250-254 
protein translocation 
solvent lock 420 
ubiquitin assay 355 
protein tyrosine kinases see 
tyrosine kinases 
protein tyrosine phosphatases 
(PTPases) see tyrosine 
phosphatases 
PRP2 272, 273 
PRP16 272, 273 


10-14 


61-64 


PrP 

biosynthesis 11-12 
PrPSS 11-12 

prion linkage 12 
PSTPase 61 


regulatory domains 62 
PTPIC 75 
PTPID 75 
PTPases see protein tyrosine 
phosphatases 


R 
rab proteins 

tight junctions 114 
RAD3 protein 

in DNA repair 158 
Raf 


interaction with Ras 243, 
319, 347-349 
Raf-—MAP-kinase cascade 215 
Ran/TC4 
nuclear protein import 47 
Ras 
interaction with Raf 243, 


319, 347-349 


intracellular immunization 
280 
LPA activating 215-216 
Sos activating 419 
Ras—MAP-kinase cascade 
409-412 
gene 391 
RB gene expression 
cell cycle clock and 15-18 
receptor tyrosine kinases (RTKs) 
409-413 
recycling 
GLUT-4 retention 125 
insulin stimulation of GLUT-4 
120-125 
TGN proteins 114 
regulated exocytosis 121-122 
retrograde axonal transport 
383-386 
RGD motif 256-261, 356 
ribosome biogenesis 
nucleolar proteins 
RNA 
export mechanisms 201 
extranucleolar transcription 
sites 88 
helicases 271-274 
import into mitochondria 
282-286 
poly(A)+ 87, 88, 89 
see also MRNA; tRNA 
RNA binding 
Sam68 346 
Src target 24 
RNPs 
nuclear pore complexes 
mediating exchange 
357-364 
rolC gene 248 
RTKs 409-413 
rum1+ gene 
regulating cell cycle 
progression 113 
‘Russell bodies’ 92 
rux gene 391, 392 
ryanodine receptor 431 
cADPR modulating 
433-434 


414-417 


S phase 437 
salicylic acid 
metabolism 335-336 
systemic acquired resistance 
81, 334-338 
Salmonella 
epithelial attachment 5 
invasion of cells 196-198 
neutrophil migration 5 
subverting signal transduction 
pathways 196-199 
virulence protein export 
240-242 
Sam68 345-346 
function 346 
Sarlp 
in ER-to-Golgi transport 158 
SC-35 splicing factor 87, 88 
scrapie agent 10-11 
Sec proteins 
forming COPII 320 
Secl3p complex 46 
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second messengers 
lipid 219-223 
sep] gene 97 
serine/threonine kinase receptors 
175-176 
see also Raf 
SH2 domains 
PTPases 74-75 
specificity 320 
Tyr(P)-IRS1 association 
116-118 
SH3 
binding to 243 
Sam68 domain-binding 
protein 346 
Shigella 
virulence protein export 
240-242 
signal transduction 
auxin 245-249 
Ca?2+ spatial model 309-310 
caveolae 231-235 
crosstalk 373-374 
Fas/APO-1 421-423 
inside-out signalling 
109-110 
insulin receptor substrate 1 
115-118 
integrins 102-103 
JAK protein tyrosine kinases 
207-211 
lipid 219-223 
LPA-initiated cascades 
213-218 
neurotrophic factors 
383-386 
Raf kinase 243 
receptor tyrosine kinases 
409-413 
regulating apoptosis 
370-374 
Salmonella subverting 
pathways 196-199 
splicing 387 
signalling pathway 
linking ER and nucleus 56 
SNAP-25 179-184 
SNARE hypothesis 184 
sogene 389, 390 
Solanum tuberosum 
mitochondrial tRNA 282-283 
‘solid-state’ nucleocytoplasmic 
transport 278 
sorting motifs 292-297 
Sos 
activating Ras pathway 419 
SPARC protein 
in angiogenesis 280 
sphingomyelin 
post-Golgi synthesis site 
351-352 
resynthesis in endocytic 
pathway 352-353 
sphingosine-1-phosphate (S,-P) 
222-223 
Src tyrosine kinases 
mitotic function 345-346 
regulation by phosphorylation 
74 


Ssolp and Sso2p 9 
standing-wave fluorescence 
microscopy 262-265 


Stargene 391 
STAT transcription factors 383 
steroid receptors 
calreticulin binding 152-154 
stg gene 391, 392 
sur-1 (mpk-1) gene 412 
SV40 DNA replication 250-254 
SV40 smallt 80 
synaptobrevin (VAMP) 
179-184, 339-340 
synaptobrevin-syntaxin 
interactions 158 
syntaxin 
HPC-1 179-184 
in vesicular transport 9 
systemic acquired resistance 
81, 334-338 


T 
T antigen 
in SV40 DNA replication 
250-254 
phosphorylation 251-252 
thermolabile 281 
TAP genes 311-313 
tetanus toxin 179 
Lchain 180-182 
TGF-B family 
composite receptors 172-177 
TGN see trans Golgi network 
TGR proteins 
GLUT-4 colocalization 123 
thylakoid membrane 
protein transport pathways 
47 
signal sequence mutations 
387 
tiggrin 356 
tight junctions 
rab proteins 114 
tip growth 
cytosolic pH gradients 157 
TNF receptor 
Fas 244 
trans-cinnamic acid 335-336 
transcription factors 
factor b (TFIIH), in DNA repair 
158 
protein phosphatases 63 
transforming growth factor 303 
see also TGF B family 
transglycosylation reactions 
42-45 
trans Golgi network (TGN) 
membrane protein targeting 
292-293 
protein oligomerization 8 
protein recycling 114 
trans Golgi reticulum see trans 
Golgi network 
transmembrane kinase 
IRE1 encoding 57-58 
unfolded-protein-response 
pathway 56 
trichothiodystrophy 24 
Triton-insoluble membrane 
domains 231, 232 
tRNA 
import into mitochondria 
282-286 
nucleus-encoded organellar 
283 


Trypanosoma brucei 
mitochondrial tRNA 
283-284 
two-dimensional protein 
electrophoresis 439-441 
TYK2 protein 208 
tyrosine kinases 
cdc2-specific see wee-1 
protein 
GPl-linked proteins and 233 
JAK see JAK protein tyrosine 
kinases 
regulating apoptosis 372 
specificity towards IRS1 116 
Src see Src tyrosine kinases 
see also tyrosine 
phosphorylation 
tyrosine phosphatases 
intracellular localization 61 
cytoplasmic, developmental 
roles 74-75 
dual-specificity 75 
73 
receptor-like, ligands for 73 
SH2-containing 74-75 
targeting/regulation 62-63 
tyrosine phosphorylation 
in disease processes 
427-430 
insulin receptor substrate 1 
115-118 
LPA stimulating 216-217 
see also tyrosine kinases 


U 

ubiquitin translocation assay 
355 

Unc-18 protein 184 

unfolded-protein-response 
pathway 56-60 

ure2 gene 319 

[URE3] protein 319 

utrophin 21-22 


Vv 
vaccinia virus 
protein tyrosine phosphatase 
428-429 
VAMP see synaptobrevin 
vascular endothelial cell growth 
factor 302 
VCAM-1 
integrin recognition 329 
vesicle budding 
reconstitution 46 
vesicle docking 339-340 
membrane-specific tags 9 
vesicle fusion 
compartmentalization and 


159 
vesicle recycling 
pathways 1 


vesicular stomatitis virus 
glycoprotein 200 
Vg1 mRNA 
delocalization 387 
vimentin intermediate filaments 
cholesterol transport 
149-151 
vinculin 
in ATP-deprived cells 194 
VIP21 231 


viral disease 
Fas/APO-1 425-426 

virulence protein export 
240-242 

vitronectin receptor binding 
53, 257 


w 
WAFI gene 80 
wee-1 protein 
in cell cycle checkpoints 
204-205 
regulation by multiple kinases 
203 


weel—cdc25 regulatory 
system 202-206 


X 
XB, and XB; lamins 314 
xeroderma pigmentosum 24 
XFXFG repeat proteins 

nuclear pore complex 363 


Y 
yeast 
autophagy 142-143 
cell-wall assembly, GPls in 
42-45 


MCM2-3-5 proteins 
160-165 
mitochondrial tRNA 
284-285 
phospholipid biosynthesis 
58 
unfolded-protein-response 
pathway 56-60 
Yersinia 
protein tyrosine phosphatase 
427-428 
virulence plasmid 240 
Yop proteins 428 
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